
WHARF MINE

LEAD, SOUTH DAKOTA

NIRATE/ARSENIC GEOCHEMICAL MIXING CELL MODEL

Area - American Eagle Pit Extended Spent Ore

INPUT BLOCK

CHEMICAL Nitrate

INFILTRATION Total Drainage Area: 726,533 ft
2

Unreclaimned Infiltration Rate: 9 in/yr

Reclaimed Infilgration Rate: 4.5 in/yr

SPENT ORE Porewater Concentration: 35 ppm

Moisture at Offload: 0.06 wt %

CELLS Material Mass (tons) Kd (L/kg) Moisture (wt%) GW Inflow (tons) GW Conc. (ppm)

1 Spent Ore Time Dependent 0.000 0.04 0 0

2 Unsaturated Bedrock 11,429,705 0.000 0.01 0 0

3 Unused 0 0.000 0 0 0

4 Unused 0 0.000 0 0 0

5 Unused 0 0.000 0 0 0

6 Unused 0 0.000 0 0 0

7 Unused 0 0.000 0 0 0

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00

Time Step yrs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00

Calendar Year year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

TIME DEPENDENT DATA Infiltration Rate in/yr 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Chemicals in Infiltration ppm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CALCULATION BLOCK

CELL 1 - Spent Ore

DATA FORMULA UNITS 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

ROCK Initial Solids in Cell A1 C1 from previous year tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Material Added B1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Solids in Cell C1 A1 + B1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

WATER Initial Mass Water in Cell D1 V1 from previous year tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Inflow from Infiltration E1 infiltration rate x area x conversion factor tons 17,006 17,006 17,006 17,006 17,006 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503

Inflow from Groundwater F1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

New ore Moisture G1 B1 x % moisture at offload tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Water in Cell H1 D1 + E1 + F1 + G1 tons 17,006 17,006 17,006 17,006 17,006 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503

CHEMICALS Initial Chemicals I1 Z1 from previous year tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals from Above J1 E1 x infiltration  chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals from Groundwater K1 F1 x groundwater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals in New Porewater L1 G1 x porewater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adsorbed Chemicals in Ore M1 B1 x Q1 x porewater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals in Liquid N1 J1 + K1 + L1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals on Solids O1 I1 + M1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals in Cell P1 O1 + N1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

PARTITION CHEMICALS Kd Q1 L/kg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adsorbed Chemicals R1 (Q1 x C1 x P1) / (Q1 x C1 + H1) tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Solid Concentration S1 R1 / C1 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Dissolved Chemicals T1 P1 - R1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Liquid Concentration U1 T1 / H1 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

OUTFLOW Water Remaining V1 C1 x % moisture tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Water Out W1 H1 - V1 tons 17,006 17,006 17,006 17,006 17,006 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503

Chemicals Out in Water X1 W1 x U1 / 10e6 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals Remaining in Water Y1 T1 - X1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals Remaining Z1 R1 + Y1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

CELL 2 - Unsaturated Bedrock

DATA FORMULA UNITS 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

ROCK Total Solids in Cell C2 tons 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705

WATER Initial Mass Water in Cell D2 V2 from previous year tons 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297

Inflow from Cell Above E2 W1 x 10% tons 1,701 1,701 1,701 1,701 1,701 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850

Inflow from Groundwater F2 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Water in Cell H2 D2 + E2 + F2 tons 115,998 115,998 115,998 115,998 115,998 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147

CHEMICALS Initial Chemicals I2 Z2 from previous year tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals from Above J2 X1 x 10% tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals from Groundwater K2 F2 x groundwater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals in Cell P2 I2 + J2 + K2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

PARTITION CHEMICALS        Kd Q2 L/kg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adsorbed Chemicals R2 (Q2 x C2 x P2) / (Q2 x C2 + H2) tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Solid Concentration S2 R2 / C2 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Dissolved Chemicals T2 P2 - R2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Liquid Concentration U2 T2 / H2 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

OUTFLOW Water Remaining V2 D2 tons 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297

Water Out W2 H2 - V2 tons 1,701 1,701 1,701 1,701 1,701 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850

Chemicals Out in Water X2 W2 x U2 / 10e6 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals Remaining in Water Y2 T2 - X2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals Remaining Z2 R2 + Y2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Cell No.

VARIABLE

VARIABLE



21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

4.5 4.5 4.5 4.5 9 9 9 9 9 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 658,088 658,088 658,088 658,088 658,088 658,088 658,088 658,088 658,088 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

0 0 0 0 0 658,088 1,316,176 1,974,264 2,632,352 3,290,440 3,948,528 4,606,616 5,264,704 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792

0 0 0 0 658,088 658,088 658,088 658,088 658,088 658,088 658,088 658,088 658,088 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 658,088 1,316,176 1,974,264 2,632,352 3,290,440 3,948,528 4,606,616 5,264,704 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792

0 0 0 0 0 26,324 52,647 78,971 105,294 131,618 157,941 184,265 210,588 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912

8,503 8,503 8,503 8,503 17,006 17,006 17,006 17,006 17,006 17,006 17,006 17,006 17,006 17,006 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 39,485 39,485 39,485 39,485 39,485 39,485 39,485 39,485 39,485 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8,503 8,503 8,503 8,503 56,492 82,815 109,139 135,462 161,786 188,109 214,433 240,756 267,080 253,918 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415

0.000 0.000 0.000 0.000 0.000 0.644 1.288 1.932 2.576 3.220 3.864 4.508 5.152 5.796 5.408 5.220 5.039 4.865 4.696 4.533 4.376 4.225 4.078 3.937 3.801 3.669 3.542 3.419

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 1.382 1.382 1.382 1.382 1.382 1.382 1.382 1.382 1.382 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 1.382 1.382 1.382 1.382 1.382 1.382 1.382 1.382 1.382 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.644 1.288 1.932 2.576 3.220 3.864 4.508 5.152 5.796 5.408 5.220 5.039 4.865 4.696 4.533 4.376 4.225 4.078 3.937 3.801 3.669 3.542 3.419

0.000 0.000 0.000 0.000 1.382 2.026 2.670 3.314 3.958 4.602 5.246 5.890 6.534 5.796 5.408 5.220 5.039 4.865 4.696 4.533 4.376 4.225 4.078 3.937 3.801 3.669 3.542 3.419

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 1.382 2.026 2.670 3.314 3.958 4.602 5.246 5.890 6.534 5.796 5.408 5.220 5.039 4.865 4.696 4.533 4.376 4.225 4.078 3.937 3.801 3.669 3.542 3.419

0.000 0.000 0.000 0.000 24.464 24.464 24.464 24.464 24.464 24.464 24.464 24.464 24.464 22.825 22.034 21.271 20.534 19.822 19.136 18.473 17.832 17.215 16.618 16.042 15.487 14.950 14.432 13.932

0 0 0 0 26,324 52,647 78,971 105,294 131,618 157,941 184,265 210,588 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912

8,503 8,503 8,503 8,503 30,168 30,168 30,168 30,168 30,168 30,168 30,168 30,168 30,168 17,006 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503

0.000 0.000 0.000 0.000 0.738 0.738 0.738 0.738 0.738 0.738 0.738 0.738 0.738 0.388 0.187 0.181 0.175 0.169 0.163 0.157 0.152 0.146 0.141 0.136 0.132 0.127 0.123 0.118

0.000 0.000 0.000 0.000 0.644 1.288 1.932 2.576 3.220 3.864 4.508 5.152 5.796 5.408 5.220 5.039 4.865 4.696 4.533 4.376 4.225 4.078 3.937 3.801 3.669 3.542 3.419 3.301

0.000 0.000 0.000 0.000 0.644 1.288 1.932 2.576 3.220 3.864 4.508 5.152 5.796 5.408 5.220 5.039 4.865 4.696 4.533 4.376 4.225 4.078 3.937 3.801 3.669 3.542 3.419 3.301

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705

114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297

850 850 850 850 3,017 3,017 3,017 3,017 3,017 3,017 3,017 3,017 3,017 1,701 850 850 850 850 850 850 850 850 850 850 850 850 850 850

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

115,147 115,147 115,147 115,147 117,314 117,314 117,314 117,314 117,314 117,314 117,314 117,314 117,314 115,998 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147

0.000 0.000 0.000 0.000 0.000 0.072 0.142 0.210 0.277 0.341 0.405 0.466 0.526 0.584 0.614 0.628 0.641 0.654 0.666 0.677 0.688 0.698 0.707 0.716 0.724 0.732 0.739 0.746

0.000 0.000 0.000 0.000 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.074 0.039 0.019 0.018 0.017 0.017 0.016 0.016 0.015 0.015 0.014 0.014 0.013 0.013 0.012 0.012

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.074 0.146 0.216 0.284 0.351 0.415 0.478 0.540 0.600 0.623 0.633 0.646 0.659 0.671 0.682 0.693 0.703 0.712 0.721 0.730 0.737 0.745 0.751 0.758

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.074 0.146 0.216 0.284 0.351 0.415 0.478 0.540 0.600 0.623 0.633 0.646 0.659 0.671 0.682 0.693 0.703 0.712 0.721 0.730 0.737 0.745 0.751 0.758

0.000 0.000 0.000 0.000 0.629 1.242 1.839 2.421 2.988 3.540 4.078 4.602 5.113 5.373 5.496 5.612 5.723 5.827 5.925 6.018 6.105 6.187 6.264 6.336 6.404 6.467 6.526 6.580

114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297

850 850 850 850 3,017 3,017 3,017 3,017 3,017 3,017 3,017 3,017 3,017 1,701 850 850 850 850 850 850 850 850 850 850 850 850 850 850

0.000 0.000 0.000 0.000 0.002 0.004 0.006 0.007 0.009 0.011 0.012 0.014 0.015 0.009 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.006 0.006

0.000 0.000 0.000 0.000 0.072 0.142 0.210 0.277 0.341 0.405 0.466 0.526 0.584 0.614 0.628 0.641 0.654 0.666 0.677 0.688 0.698 0.707 0.716 0.724 0.732 0.739 0.746 0.752

0.000 0.000 0.000 0.000 0.072 0.142 0.210 0.277 0.341 0.405 0.466 0.526 0.584 0.614 0.628 0.641 0.654 0.666 0.677 0.688 0.698 0.707 0.716 0.724 0.732 0.739 0.746 0.752



49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00 62.00 63.00 64.00 65.00 66.00 67.00 68.00 69.00 70.00 71.00 72.00 73.00

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00 62.00 63.00 64.00 65.00 66.00 67.00 68.00 69.00 70.00 71.00 72.00 73.00 74.00

2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792 5,922,792

236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912

8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415 245,415

3.301 3.186 3.076 2.969 2.866 2.767 2.671 2.579 2.489 2.403 2.320 2.239 2.162 2.087 2.015 1.945 1.877 1.812 1.750 1.689 1.630 1.574 1.519 1.467 1.416

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.301 3.186 3.076 2.969 2.866 2.767 2.671 2.579 2.489 2.403 2.320 2.239 2.162 2.087 2.015 1.945 1.877 1.812 1.750 1.689 1.630 1.574 1.519 1.467 1.416

3.301 3.186 3.076 2.969 2.866 2.767 2.671 2.579 2.489 2.403 2.320 2.239 2.162 2.087 2.015 1.945 1.877 1.812 1.750 1.689 1.630 1.574 1.519 1.467 1.416

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.301 3.186 3.076 2.969 2.866 2.767 2.671 2.579 2.489 2.403 2.320 2.239 2.162 2.087 2.015 1.945 1.877 1.812 1.750 1.689 1.630 1.574 1.519 1.467 1.416

13.449 12.983 12.533 12.099 11.680 11.275 10.885 10.507 10.143 9.792 9.453 9.125 8.809 8.504 8.209 7.925 7.650 7.385 7.129 6.882 6.644 6.414 6.191 5.977 5.770

236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912 236,912

8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503 8,503

0.114 0.110 0.107 0.103 0.099 0.096 0.093 0.089 0.086 0.083 0.080 0.078 0.075 0.072 0.070 0.067 0.065 0.063 0.061 0.059 0.056 0.055 0.053 0.051 0.049

3.186 3.076 2.969 2.866 2.767 2.671 2.579 2.489 2.403 2.320 2.239 2.162 2.087 2.015 1.945 1.877 1.812 1.750 1.689 1.630 1.574 1.519 1.467 1.416 1.367

3.186 3.076 2.969 2.866 2.767 2.671 2.579 2.489 2.403 2.320 2.239 2.162 2.087 2.015 1.945 1.877 1.812 1.750 1.689 1.630 1.574 1.519 1.467 1.416 1.367

2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705 11,429,705

114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297

850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147 115,147

0.752 0.758 0.763 0.768 0.773 0.777 0.781 0.784 0.787 0.790 0.792 0.794 0.796 0.798 0.799 0.800 0.801 0.802 0.802 0.802 0.802 0.801 0.801 0.800 0.799

0.011 0.011 0.011 0.010 0.010 0.010 0.009 0.009 0.009 0.008 0.008 0.008 0.007 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.006 0.005 0.005 0.005 0.005

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.764 0.769 0.774 0.778 0.783 0.786 0.790 0.793 0.796 0.798 0.800 0.802 0.804 0.805 0.806 0.807 0.807 0.808 0.808 0.808 0.807 0.807 0.806 0.805 0.804

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.764 0.769 0.774 0.778 0.783 0.786 0.790 0.793 0.796 0.798 0.800 0.802 0.804 0.805 0.806 0.807 0.807 0.808 0.808 0.808 0.807 0.807 0.806 0.805 0.804

6.631 6.678 6.721 6.761 6.797 6.830 6.860 6.887 6.911 6.932 6.951 6.967 6.981 6.992 7.001 7.008 7.013 7.015 7.016 7.015 7.012 7.008 7.002 6.994 6.985

114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297 114,297

850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850 850

0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

0.758 0.763 0.768 0.773 0.777 0.781 0.784 0.787 0.790 0.792 0.794 0.796 0.798 0.799 0.800 0.801 0.802 0.802 0.802 0.802 0.801 0.801 0.800 0.799 0.798

0.758 0.763 0.768 0.773 0.777 0.781 0.784 0.787 0.790 0.792 0.794 0.796 0.798 0.799 0.800 0.801 0.802 0.802 0.802 0.802 0.801 0.801 0.800 0.799 0.798


